Negative regulator
Introduction
During larval life, the number of boutons increases continuously at the larval neuromuscular junction (NMJ) of Drosophila. During this process neuronal activity must be coupled to the accurate number of functional boutons to maintain homeostasis in synaptic transmission at the NMJ (Budnik, 1996) . In general the development of new boutons involves at least two different processes. The first one most likely is based on instructive signals to generate boutons de novo along the axonal tract. The second component involves the growth of a bouton and a subsequent separation in two new ones (Zito et al., 1999) . Both processes must be linked to form the optimal structure and number of functional boutons at the NMJ. The regulation of new boutons depends in part on neuronal activity of the motoneuron. Mutants with enhanced neuronal activity caused by altered K + channel function, such as ether a go-go, Shaker double mutants (eag, sh), show an increase in bouton number (Budnik et al., 1990) . A similar phenotype is found in dunce mutants (dnc), which have increased cAMP levels (Zhong and Wu, 1991; Zhong et al., 1992) . The cAMP level is influenced by neuronal activity via Ca 2+ influx into the cell and/or receptor-coupled Gsa activation (Wolfgang et al., 2004) . Therefore, increases in neuronal activity appear to be an instructive signal for bouton addition. Phenotypic analysis of the highwire (hiw) mutant revealed a molecular pathway that is required to restrain total branch length and bouton number. The hiw gene encodes a putative E3 ubiquitin ligase which is expressed at the periactive zone (Wan et al., 2000) . The increased bouton number phenotype of hiw mutants can be suppressed by mutations in the MAP kinase kinase kinase gene wallenda and by mutations that down-regulate JNK and FOS function. Therefore, the HIW protein regulates bouton addition by regulating MAP kinase signaling and functions as a restrictive signal during NMJ growth (Collins et al., 2006) .
The aberrant formation of new boutons can also be seen in mutants that change the cell adhesion properties between the presynaptic and postsynaptic sides at the NMJ. For example, the proper regulation and expression of the cell adhesion molecule Fasciclin (FASII) is important for the formation of an accurate bouton number. Mutants with a 50% reduction in FASII level have more boutons, whereas mutants with only 10% of the normal FASII show a reduced number of boutons (Schuster et al., 1996a,b) .
Here we show that loss of neuronal hangover (hang) function also leads to an increase in bouton number and to an extension of the synaptic branches. Especially, the number of type Is boutons is increased in hang mutants resulting in a selective increase in putative active zones. The expression of HANG in presynaptic neurons suppressed the mutant phenotype. In addition, we observed a reduction of FASII protein at the NMJ in the hang mutant. Therefore, we like to hypothesize that this reduction of FASII in the hang mutant is the causal for the formation of additional boutons.
Results

The hang AE10 mutant displays altered synaptic morphology
The hangover (hang) gene was previously isolated in a P-element mediated mutagenesis screen for mutants with altered experience-dependent ethanol-induced behavior. The hang gene encodes a zinc finger protein that is required in neurons to mediate ethanol tolerance. Interestingly, there are no obvious morphological defects in the adult brain of hang flies suggesting a defect in neuronal plasticity on the sub-cellular level (Scholz et al., 2005) . Therefore, we extended the characterization of the hang mutants to the cellular level of the larval NMJ. To analyze synaptic changes in the hang AE10 null mutant we investigated the projections of motoneurons RP3 and MNSN6/d-1s onto muscle 6 and 7 in third instar larvae. These neurons form type I synaptic terminals and use glutamate as their major neurotransmitter (Hoang and Chiba, 2001; Johansen et al., 1989) . The innervation of muscles 6/7 in hang AE10 mutants differed from the typical morphology of wild-type neurons in two aspects; the synaptic span was expanded and the number of boutons was increased (see Fig. 1A -C in comparison to the wild-type control PZ[+] Fig. 1D-F) . Although the number of elongated boutons seemed to be increased in comparison to wild-type, this phenotype was statistically not significant ( Fig. 1E and N) . While the P-element revertant allele hang EXC2 showed a wild-type like bouton formation (Fig. 1G) , mutants for the hang EXC7 allele displayed a similar phenotype than the null mutation (Fig. 1I ). In addition we analyzed the NMJ of the hang AE10 mutant in a different genetic background (w 1118 ) and similar results were found for bouton number and NMJ length (Table 1) .
To quantify the hang phenotype, we counted the number of type I boutons. When compared to controls, hang AE10 larvae had approximately 40% more boutons. Because muscle size can be correlated with the size of the NMJ (Schuster et al., 1996a) , we normalized our measurements to the muscle surface area. Since muscle size did not differ between mutants and controls, the number of normalized boutons in the mutant was still increased by $40% (Fig. 1L ). To determine how long the axon was expanded in hang AE10 mutants, we measured the synaptic spans of all branches and normalized them to the muscle size. In hang AE10 larvae, the NMJ length was extended by $42% as compared to wild-type (Fig. 1M) . These results suggest that hangover is important for the restriction of bouton number and length of synaptic innervation at the NMJ.
2.2.
The size of type Ib boutons is reduced in hang AE10 mutants Type I boutons can be divided into type Ib and type Is due to their size and function. At NMJ 6/7 all type Ib boutons are formed by the RP3 neuron and type Is boutons are formed by the MNSN6/d-1s neuron (Atwood et al., 1993; Kurdyak et al., 1994; Lnenicka and Keshishian, 2000; Hoang and Chiba, 2001) . Therefore, we assessed if both types contribute to the same extend to the increase in bouton number ( Fig. 2A ; Table  2 ). The number of type Ib boutons was increased by 41%, whereas the number of type Is boutons was increased by 130% compared to the wild-type.
The number of active zones increases in proportion to bouton size (Atwood et al., 1993; Meinertzhagen et al., 1998) . Thus, alterations in bouton size might reflect differences in bouton function. To analyze differences in bouton size between hang AE10 mutants and control larvae, the average bouton diameter of each individual bouton from five different NMJs was measured. Normally, type Is boutons are between 3 and 4 lm, and type Ib boutons are between 3 and 6 lm in size (Hoang and Chiba, 2001) . To test whether type Is and Ib boutons might be smaller in the mutant in general, the average diameter of each group of boutons was measured. In hang AE10 mutants type Is boutons did not differ in diameter (2.8 ± 0.7 lm) from the control (2.6 ± 0.9 lm; Fig. 2C ). In contrast type Ib boutons (hang
AE10
: 4.4 ± 1.5 lm vs. PZ[+]: 5.8 ± 1.8 lm) were significantly smaller ( ). In (D and I) the synaptic span appeared to be expanded, the bouton number was increased, and there were more elongated boutons in hang AE10 and hang EXC7 mutants. (E) A bouton with elongated morphology is highlighted with a white arrow. The scale bar is equal to 10 lm. To quantify the phenotype of hang AE10 mutants, the bouton number (L), the NMJ length per muscle area (M) and the frequency of elongated boutons (I), were counted and compared to the control. There were significantly more boutons in hang AE10 larvae than in control animals (P < 0.01) (L). The NMJ of hang AE10 mutants was extended (2.4 ± 0.1 vs. 3.4 ± 0.1 · 10 À3 lm; P < 0.01) (M). The number of analyzed NMJs was n = 17 for the control and n = 18 for the mutants in (L and M). At least eight animals per genotype were analyzed. The frequency of elongated boutons was not significantly altered (P < 0.38; 5 NMJs of five different animals were analyzed). For precise numbers and statistics see ; suggesting that the hang mutant might also have more active zones (Table 2 and Fig. 2D ). Ib was significantly increase in hang AE10 larvae. In (B), the distribution of diameters of 189 boutons for the control and 377
boutons for the hang AE10 mutant of five different animals are shown. In (C), the average diameter of type Ib (but not type Is)
boutons differed significantly between control and mutant larvae. (D) The area cover by the different bouton types and total coverage are shown. The hang AE10 mutant has a significant increase of total bouton area (P < 0.032) due to an increase of area covered by type Is boutons (P < 0.045). Five NMJs of five different larvae were analyzed per genotype. For precise numbers and statistics see Tables 1 and 2. 2.3.
In hang AE10 mutants the number of putative active zones is increased
To analyze whether the increase in bouton number is indeed associated with an increase in active zone number, we determined the number of putative active zones in control and mutant larvae. The NMJ was labeled with an antibody against the active zone specific marker protein Bruchpilot (BRP) (Wagh et al., 2006) and the synaptic bouton marker Synaptotagmin (SYT) (Littleton et al., 1993) (Fig. 3A) . The ; at least five animals per genotype were analyzed).
number of putative active zones was counted and normalized to the bouton size. At this resolution level, there were no differences in putative active zone density between mutants and controls ( Fig. 3D ). To investigate whether the presynaptic and postsynaptic sides of the NMJ were formed properly, the arrangement of putative active zones on the presynaptic side relative to the postsynaptic side was analyzed. The putative active zones were co-labeled with BRP and the postsynaptic density was labeled with an anti-GLURIIC/III antibody that recognizes two of the obligatory subunits present in all postsynaptic glutamate receptors (Qin et al., 2005) . In hang AE10 mutants, the presynaptic and postsynaptic sides were similar to the controls (compare Fig. 3B with 3Ć ), suggesting that the structural integrity of the synapse at this level of analysis was normal in hang AE10 mutants. In addition, other analyzed preand postsynaptic markers like Disc-large (Lahey et al., 1994) , the Cysteine string protein (Umbach et al., 1994) , and Futsch (Hummel et al., 2000) were localized normally in hang AE10 mutants (data not shown).
Synaptic transmission is normal in hang AE10 mutants
To investigate whether the increase in bouton number and active zones observed in hang AE10 mutants can be correlated with defects in synaptic function, we recorded nerve-evoked excitatory junction potential (EJPs) at the NMJ 6/7. There were no detectable differences in eEJPs between mutants and control (Fig. 4C ). There were also no differences between mutants and a different control line, w 1118 (data not shown). However, the amplitude of the miniature EJPs was significantly increased ( Fig. 4B and D) . The frequency of miniature EJPs was not altered suggesting that the observed increase in mEJP amplitude was not likely caused by summation of multiple mEJPs or multi vesicular release (Wadiche and Jahr, 2001 ; data not shown). The findings that the NMJs in hang AE10 mutants have more boutons and more active zones than wild-type but similar eEJPs are puzzling. One possible explanation for this phenotype is that the probability of synaptic vesicle release might be reduced or some synapses might not be functional in the mutant. Alternatively, neurotransmitter might not be recycled at the same rate than in the wild-type. The observed increased in mEJP amplitude could be explained by the fact that Is vesicles are bigger than Ib vesicles (Karunanithi et al, 2002) and that there are more type Is boutons in hang AE10 mutants.
HANG is expressed in the nucleus of motoneurons
Analysis of Hang expression in the adult brain localized the protein to the nucleus of neurons, but not glial cells (Scholz et al., 2005) . To asses if HANG is also expressed in the nuclei of motoneurons we labeled control larvae with an anti-HANG antibody serum and an antibody against the Drosophila LAMIN which recognizes components of the nuclear envelope (Wagner et al., 2004) . In the wild-type, HANG was expressed in the nucleus of the larval CNS but not in those of the muscle cells ( Fig. 5A and B) . Control experiments using the hang AE10 null mutants proofed the specificity of the antibody serum ( Fig. 5C and D) . The expression of HANG could be restored in a subset of neurons when the UAS-hang transgene was expressed under the control of the D42-GAL4 driver line ( Fig. 5E and F) . To insure that HANG was indeed normally expressed in motoneurons we expressed a UAS-LacZ-NLS in motoneurons using the D42-GAL4 driver line and co-labeled To test whether HANG is endogenously expressed in motoneurons, transheterozygote D42-GAL4; uas-LacZ-NLS larvae were co-labeled with anti-LacZ (magenta) and anti-HANG (green) (G-Ǵ ). In (Ǵ ) the big white arrow points to a nucleus that only expresses HANG. The small white arrow indicates a nucleus that expresses LacZ-NLS and HANG. The magnification for the preparations is 20-fold.
the CNS with anti-GFP and anti-HANG antibodies. The expression of GFP overlapped completely with the endogenous expression of HANG (Fig. 5G) . In summary HANG was exclusively expressed in the nuclei of larval nerve cells including the motoneurons.
HANG is required in motoneurons to regulate bouton growth
Next we asked if neuronal Hang expression in the mutant background is sufficient to rescue the aberrant innervations of muscle 6/7. Normal architecture of the NMJ was restored when HANG was driven by the pan-neuronal driver line appl-GAL4 (Torroja et al., 1999) (Fig. 6A and B) . In contrast expression of HANG protein using the muscle-specific GAL4 driver line mhc-GAL4 (Schuster et al., 1996a) did not reverted bouton number or length of the NMJ to wild-type ( Fig. 6C  and D) . Therefore, Hang is required in the nucleus of the motoneuron to restrict bouton formation and synaptic span.
To independently confirm that HANG protein is required in motoneurons for NMJ growth, a different GAL4 driver line (D42-GAL4) was used to express HANG in the hang AE10 mutant. The D42-GAL4 driver line expresses GAL4 in a subset of neurons in the larval brain, with increased intensity noted in the motoneurons that innervate the NMJ6/7 (Yeh et al., 1995; Parkes et al., 1998) . The D42-GAL4 driver line was backcrossed for five generations to the w 1118 background in which hang mutants were studied. Larvae carrying one copy of the D42-GAL4 driver line already displayed a significant increase in bouton number when compared to the control group ( Fig. 6E ; P < 0.01). This suggests that the P-element insertion of the D42-GAL4 driver or a closely linked mutation dominantly caused an increase in bouton number. The xenotropic expression of GAL4 alone might be responsible for the increase in number since the appl-GAL4 line expressing GAL4 in motoneurons did not show an increase in bouton number (Fig. 6A ). The addition of the hang AE10 mutation enhanced the increased bouton number by additional 23.1% ( Fig. 6E ; P < 0.02). Because hang AE10 is a null mutation (Scholz et al., 2005) and the hang AE10 phenotype is enhanced by the D42-GAL4 mutation, the defective gene associated with the D42-GAL4 driver may not act in the same pathway as hang. HANG expression in the hang AE10 , D42-GAL4 double mutant background suppressed the increase in bouton number, by decreasing it to a level found in the D42-GAL4 driver line (Fig. 6F ). Nevertheless this partial rescue supports the conclusion that Hang is required in the motoneurons for proper NMJ development.
Over-expression of HANG also increases the bouton number
To test whether HANG function can in general suppress bouton growth at the NMJ, HANG was over-expressed in motoneurons using the GAL4 driver line OK6. OK6-GAL4 drives expression in all motoneurons in the third larval instar (Aberle et al., 2002) . If HANG function is sufficient to repress synaptic growth the over-expression of HANG in wild-type neurons should lead to a reduction of bouton number. However, additional HANG expression caused an increase in bouton number of 66.4% (Fig. 6F) . To confirm the result with an independent GAL4 driver line, HANG was over-expressed with the appl-GAL4 driver line. Again an increase by 53% in bouton number was observed, similar to the number seen in the loss of function mutant hang AE10 (data not shown). These results suggest that HANG acts as a negative regulator of bouton number only within a certain range, rather than being just an instructive signal for the suppression of bouton proliferation.
2.8.
The FASII levels at the NMJ in hang AE10 mutants are reduced As mentioned above, the cell adhesion molecule FASII has been implicated in the regulation of NMJ growth. A reduction of FASII level by approximately 50% at the NMJ leads to more boutons, presumably through a weakening of cell adhesion properties of the synapse which results in additional sprouting of the axons (Schuster et al., 1996b (Fig. 7) . As expected, in the hang AE10 the expression of FASII is reduced by 29.9% (P < 0.001) in comparison to the genetic background control (Fig. 7C) . This result suggests that HANG regulates the overall expression of FASII or its localization to the NMJ. Due to the fact that Hang is exclusively found in the nucleus we like to hypothesize that Hang regulates FASII directly or indirectly on the transcriptional level.
Discussion
Our analysis of the hang mutant revealed the complexity of synapse formation during the development of the neuromuscular junction. Loss of Hang function leads to an increase of the synaptic length and bouton number at the muscles number 6 and 7 of the larval body wall. The significant increase in type Ib boutons number (+41%) provided by the RP3 neuron is almost completely compensated by a reduction in bouton diameter. In contrast the massive surplus of type Is boutons made by the MNSN6/d1s neuron on muscle 6/7 is not accompanied by a similar compensatory mechanism (Table 2) . Cell specific rescue experiment proofed that Hang is required in the nuclei of motoneurons to restrict bouton number. These data suggest that both types of motoneurons require Hang to restrict bouton formation, but they differ in their ability to compensate for the excessive numbers of boutons by reducing individual bouton size. This is not surprising, because these neurons function differentially. After prolonged repetitive stimulation, the RP3 neuron shows moderate facilitation whereas the MNSNb/d-1s neuron shows depression (Lnenicka and Keshishian, 2000) .
In both neurons the frequency of putative active zones, as assessed by the localization of the specific marker Bruchpilot (Wagh et al., 2006) was wild-type like (Fig. 3) . Together with the expansion of the total area covered by the NMJ at muscles 6/7 by $25% we expected a change in synaptic transmission. However, when we recorded nerve-evoked excitatory junction potential (EJPs) no significant change were found (Fig. 4) . This is similar to the phenotype of the fasII e86 mutant with a 50% reduction in FASII expression. While the bouton number was increased by 50%, no changes in neuronal transmission strength could be detected (Schuster et al., 1996b) . One explanation for this phenomenon could be that the release probability per bouton was reduced. Alternatively, it is also possible that only the most distal boutons along the axonal tract were active along a steep gradient of transmission strength (Guerrero et al., 2005) . Therefore, it might not matter if more boutons were added proximally during development of the NMJ. Moreover, HANG might actually be a negative regulator for branch growth. If the branches grow without losing their capacity to form new boutons, more of them will be formed. Therefore, the increase in bouton number would be secondary event to the branch elongation in the hang mutant. The functionality of these boutons however might be regulated by independent factors. The similar phenotype of hang and fasII mutants is most likely due to reduction of FASII levels at the NMJ in the hang AE10 mutant. This observation suggests that HANG regulates fasII transcript levels in the nucleus of the motoneurons. The cell adhesion molecule FASII is normally found at the cell surface in the periactive zone on the presynaptic and postsynaptic sides of the NMJ. The reduction of cellcell contacts might have allowed for additional sprouting and the formation of new boutons (Schuster et al., 1996b,a) . The balance between FASII levels on the presynaptic and postsynaptic sides seems to drive or inhibit the development of new boutons (Ashley et al., 2005) . In particular, the reduction of FASII levels by 50% and the overexpression of FASII on both sides of the NMJ lead to an increase in bouton number (Schuster et al., 1996b; Ashley et al., 2005) . Similarly, over-expression of Hang in motoneurons also increased the bouton number. Hang posses 13 zinc finger domains that are typical for zinc finger motifs found in transcription factors. The remaining two domains are found in molecules that have been implicated in RNA binding and processing, suggesting that HANG might modify the expression of proteins by changing the level of transcription directly or indirectly via RNA processing (Scholz et al., 2005) . This raises the possibility that HANG might operate indirectly (for example, through a gene that modifies the stability of FASII protein) or directly by modifying fasII transcript processing. Further studies are needed to see if the over-expression phenotype of Hang is also mediated by changes in FASII levels.
The nervous wreck (NWK) protein plays a direct role in the formation of new boutons through its interaction with the Wiscott-Aldrich syndrome-associated protein, a molecule involved in mediating the growth of new actin filaments. The phenotype of nwk mutants resembles in part that of the hang AE10 mutants (Coyle et al., 2004) . Similar to hang AE10 mutants, nwk mutants also display a 50% increase in number of type Is and type Ib boutons. In nwk mutants, the density of active zones, as measured by the presence of T-bars, in type Ib boutons is not altered and the average surface area of each bouton is reduced. Therefore, in contrast to hang AE10 the overall synapse size was reduced in nwk mutants and correlated with a decrease in junctional transmission strength (Coyle et al., 2004) . In addition to the deficits in synaptic function, the morphology of nwk boutons is changed; the boutons appear ellipsoid and branched (Coyle et al., 2004) . Analysis of this defect might elucidate the difference found in synaptic transmission between the two mutants.
In conclusion, HANG is not directly involved in the bouton formation process, but it strictly regulates the addition of boutons at the NMJ. HANG is unique because the protein is expressed in the nucleus of the motoneuron and regulates in a manner independent from the postsynaptic side. This supports a mechanism for bouton growth on the presynaptic side that adjusts bouton number according to overall neuronal activity. HANG function in the nucleus could serve as a link between transcriptional regulation and cell to cell communication at the NMJ. A putative target for this regulation is fasII, which is reduced in hang mutants and mutations in this gene also increase of bouton number at the NMJ.
Experimental procedures
Fly stocks
The hangover allele hang AE10 was isolated in a screen using the PZ[ry + ] transposable element as a mutagene in a rosy 506 background. Line PZ[+] carrying an unrelated P-element insertion and showing normal ethanol sensitivity and tolerance was used as control (Scholz et al., 2005) . The hang EXC2 represents a precise excision Immunohistochemistry, confocal microscopy, and NMJ measurements For larval brain and body wall muscle preparations, wandering third instar larvae were dissected in ice cold Ca 2+ -free saline solution. Larvae were fixed in 3.7% Formaldehyde/PBS solution for 30 min at RT. The preparation was washed three times for 10 min with PBT (0.1% Triton X-100) and blocked in 1.5% NHS/ PBT solution for 1 h. The larvae were incubated in a primary antibody solution overnight at 4°C. Three washes for 10 min each were followed by 2 h incubation with a fluorescent secondary antibody. The preparation was washed three times for 10 min, transferred into 50% glycerol for 20 min, and mounted in Vector shield Ò . Antibodies were used at the following dilutions: anti-Hang (1:5000; Scholz et al., 2005) ; anti-SAP47 (NC46, 1:10; Reichmuth et al., 1995) , anti-BRP (NC82, 1:10; Wagh et al., 2006) , anti-GLU-RIIC/III (1:500; Qin et al., 2005) , anti-Lamin DmO (1:500; Wagner et al., 2004) , rabbit anti-SYT (1:3000; Littleton et al., 1993) . Secondary antibodies conjugated to Alexa488, Cy3 or Texas Red (Molecular Probes) were used at a 1:200 dilutions. For muscle visualization, TRITC-conjugated phalloidin was added to the secondary antibody solution at a final concentration of 0.25 lg/ml. Stained preparations were scanned with a Leica TCS SP laser scanning confocal microscope. Projections were generated from stacks collected at 0.7-1 lm intervals.
For all experiments, the NMJ in segment A4 at muscle 6/7 was analyzed. The bouton number was scored at a 40· magnification by counting each distinct spherical anti-SAP47-stained varicosity along motor terminals using the cell counter function of Image J software (NIH). A non-separated bouton was counted as two independent boutons. The NMJ length was determined by tracing all distinct branches of anti-SAP47-stained synaptic terminals at 40· magnification using Image J software; total number of pixels was counted and converted to micrometer. Muscles were photographed at a 10· magnification and traced using Image J software; the pixel value for each segment was converted to square micrometer.
For analysis of different bouton types, single sections and z-projections were used to eliminate overlaps. The average bouton diameter was determined from the radius of a circle with the area calculated by the following formula: (1/ 2 · p (length · width). The surface area for a bouton was calculated under the assumption that a bouton resembles an ellipse with the following formula: ( · p · length · width). To determine the total surface area of all boutons, the areas of all single boutons were summed up.
Quantification of FASII expression
To insure equal processing of control and mutant larvae, nerve-muscle preparations of control and hang AE10 larvae were pinned down on to the same petri dish containing Elastosil (Wacker). The monoclonal anti-FASII antibody (1D4; Developmental Studies Hybridoma Bank, University of Iowa, Iowa City, IA) was used at a dilution of 1:20. To measure staining intensity of FASII, the preparations were scanned using identical settings on the confocal microscope. The data were evaluated with Image J software. For this procedure, stacked files of confocal images were fit together along the z-axis to a projection. Initially, all stained areas were labeled, the area was measured, and the maximum pixel intensity per pixel was determined. The scale ranged from 0 (no staining) to 255 (maximal staining intensity). Finally, the values were summed and averaged over the total surface of the nervemuscle preparation. The obtained data reflect relative staining intensity per area.
Electrophysiology
Bridge mode recordings of miniature excitatory junctional potentials (mEJPs) and nerve stimulation evoked eEJPs were performed on muscle 6 in abdominal segment 2 or 3 of feeding stage mid-third instar larvae as detailed earlier (Steinert et al., 2006) . larvae was visualized by antibody staining followed by fluorescent immunohistochemistry. The pseudo-coloring reflects staining intensities. For comparison, a color bar is shown to the right. The highest staining intensity of 255 is labeled as white. The pictures were generated using an overlay of 1 lm thick sections at 40· magnification. The scale bar represents 20 lm. In (C), the average staining intensity of FASII expression in hang AE10 larvae was significantly reduced in comparison to the PZ[+] control (72.6 ± 1.9 and 50.9 ± 4.2 for the control and mutant, respectively; number in bars reflect NMJs analyzed; at least five animals were analyzed; P < 0.001).
Statistics
Mean averages are shown with errors represented as SEM. The Student's t-test with equal variance was used for significance when not otherwise indicated. Stars indicate statistically significant differences between the control and the mutants (P < 0.05).
